Porcine sperm surface beta1,4galactosyltransferase binds to the zona pellucida but is not necessary or sufficient to mediate sperm-zona pellucida binding.
The binding of sperm to the zona pellucida is an integral part of the mammalian fertilization process, investigated most extensively in the mouse. Several sperm receptors for the murine zona pellucida have been studied (Snell WJ, White JM. 1996. Cell 85:629-637; Wassarman PM. 1999. Cell 96:175-183), but the most compelling evidence exists for beta-1,4-galactosyltransferase (GalTase). Considering that GalTase is present on the surface of porcine sperm (Larson JL, Miller DJ. 1997. Biol Reprod 57:442-453), we investigated the role of GalTase in porcine sperm-zona binding. Sperm surface GalTase catalyzed the addition of uridine diphosphate-[(3)H]galactose to the 55 kDa group of the porcine zona pellucida proteins implicated in sperm binding, demonstrating that GalTase binds the porcine zona. The functional importance of GalTase-zona pellucida binding was tested. Addition of uridine diphosphate galactose, a substrate that completes the GalTase enzymatic reaction and disrupts GalTase mediated adhesion, had no effect on binding of sperm to porcine oocytes. Furthermore, removal of the GalTase zona ligand by incubation of oocytes with N-acetylglucosaminidase had no effect on binding of sperm to oocytes. These results suggest that GalTase is not necessary for sperm to bind to the zona pellucida. Digestion of isolated porcine zona proteins with N-acetylglucosaminidase did not affect the biological activity of soluble porcine zona proteins in competitive sperm-zona binding assays, suggesting that GalTase alone is not sufficient to mediate sperm-zona attachment. From these results, it appears that, although GalTase is able to bind porcine zona proteins, its function in porcine sperm-zona binding is not necessary or sufficient for sperm-zona binding. This supports the contention that porcine sperm-zona binding requires redundant gamete receptors.